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CENTRALIZED CONTROL PANEL AT GLOBE OIL & REFINING CO., McPHERSON, KANSAS (Courtesy Brown Inst 








TAYLOR INDUSTRIAL 
THERMOMETERS 
Straight stem or 90° 
—angle. For tanks, 
mash tubs, rice cook- 

ers, pipe lines. 









TAYLOR SELF-ACTING 
REGULATOR 


For temperature con- 
trol on bottle soakers, 
hot water tanks and 
heaters. (at left) 


TEMPERATURE 
REGULATOR 


izers, beer kettles. 
(below) 





These Taylor instruments for indicatin g, recording and 
controllin g temperatures carry on traditions of accuracy 





MODERN INSTRUMENTS 


and long service established by Hohmann & Maurer 
in pre-prohibition days. 






for the 


MODERN BREWERY 


These Taylor guardians of 
your brew help to maintain 
its uniform high quality 


and slash costs 


7OU brew masters are just as 
jealous of the quality of your 
brew today as you ever were. But 
now the economic situation brings 
up the question of production costs. 
How to maintain uniform high qual- 
ity, or even raise the quality of your 
brew, and still keep costs down ? 
The answer is in new types of 
equipment, new forms of production 
control, and specifically, more 


complete control of temperatures 


throughout the brewing process. 
Taylor Instrument Companies have 
been able to supply breweries in the 
past six months with the instruments 
that have made this more exact and 
more complete temperature control 
possible. 

Taylor Instruments today are de- 
signed and built to meet the modern 
brewery’s needs for accuracy and re- 
liability. They keep a finger on pro- 
duction. They guard quality and 
save money through long, economical 
service. 

The instruments shown here are a 
few of those Taylor offers you today. 
Taylor service will see to it that you 


get the right ones to modernize and 


TAYLOR RECORDING 


Most modern instru- 
ment for controlling 
and recording pas- 
teurizer temperatures. 

(at right) 


TAYLOR RECORDING 
THERMOMETERS 
For mash tubs, sparge 
pipes, cookers, pasteur- 
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complete your control of tempera- 
tures. It can help you build in a T 
complete system of Taylor Cont: 
as a part of your brewing operatio! F 
A Taylor man will show you |! J 
Discuss your problems with hin s 
For the Taylor man and for tl 
. ’ . ; \ 
new Taylor Catalog of Instru 
for the Brewing Industry, writ 
Taylor Instrument Compa 
Rochester, N.Y. The 
iy 
Ae 
indicating Recording * Controlling 3 
TEMPERATURE and PRESSURE INSTRUMENTS ng ( 


*The name Taylor now identifies « 
line of products, including Tycos 
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To Better Hand Contro| 

with FOXBORO 
RECORDING 

THERMOMETERS 


@ Improved regulation of pre 





peratures results in more eco 
production and more uniform | 
Automatic control is often desirable bu 4 
hand control can be improved easily a ov 
economically with Foxboro Record FF 


Thermometers. 


@ The records taken from the 
ments show the TREND of the + 


ture changes and thus enable t 


The Foxboro Recording Thermometer 
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make it easier to contro! Mash Tut 


ator to correct variations quick 
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in This Issue 


RS. Blodgett’s instructive outline of 
Modern Brewery Instrumentation not only 
‘lls about the parts played by instru 
nts in a re-born industry which is 
uch in the public eye, but may itself 
sve to be a guide to modernizing brew 
ries even more. For example, we believe 
at automatic devices could lessen the 
¢rain of watching indicating and record 
ng thermometers on hot water tanks, 
‘ice cookers, mash tuns, kettles, coolers 
nd even fermenting and storage tanks 
many breweries. In addition, this 
rticle may give ideas to our readers in 
ndustries totally different) from that 


hich is discussed. 


+ Four more classes of control devices 
for fractional-horsepower motors are de 
scribed by F, L. Spangler this month: two 

isses of overload relays, remote control 


nd photoelectric control. This instalment 


meludes the series. 


@ In this month’s instalment of the book 
m fluid meters, industrial types of Bel- 


lows Gas Meters are discussed. 


@ The New Instruments section reflects 
the return of beer, in that it contains 
tems on beer meters and beer-dispensing 
ressure regulators, but as usual it cov 
ers a Wide range of fields where progress 


is recently been made. 


¢@ 
. 
@ 


The Front Cover 


@ “Maximum yields in refinery processes 
t the lowest cost” are secured by the 
Globe Oil & Refining Co., we are told, 
ith the aid of the control panel shown 
this installation comprises tube still out 
et oil temperature control, as well as 
nstruments for indicating and recording 
fluid flow, temperatures and pressures 
rhe “Interlock” control system is inter 
esting: Two thermocouples in the fur 
we are connected to a “Trendalizer” 
controller which operates from one ther 
couple in the oil outlet, through the 
Interlock,” to regulate the average fur- 
ce temperature as reported by the two 
lurnace thermocouples. In other words, 
the oil temperature controller’s function 
‘ to reset the furnace temperature con 
troller whenever the oil temperature tends 

vary. This “wrinkle” gives a good 
ode of control on various continuous 
eat-exchange processes and it “isn’t as 


mplicated as it sounds.” 


EDITORIAL COMMENT 


Save Research! 


O all axe grinding critics of the Roose Ve It regime We have turned 
a deaf ear. No sympathy have we toward those who complain that 
they will never again be able to make big profits under NIRA 
On our part, we are willing to continue making sacrifices for 
greatest number.” We realize that the Admin 
] 


tration is fired with patriotic zeal, that all high officials are unselfishly 


greatest good of the 


grappling with great problems, and that they deserve support. 

We and our readers are for NIRA not only as good Americans but 
as advocates of Instrumentation—which shorter hours will promote 

But when our hard-working new rulers in Washington make serious 
errors of judgment, when they slip up altogether and make decisions 
against the fundamental tenets of the New Deal, then we deem it our 
duty to register an indignant protest. 

The New Deal—if its definitions were not empty platitudes—stands 
for the equitable distribution of economic blessings in a dynamic social] 
structure, a Nation organized for steady onward progress, protected 
against stoppage and the “downward spiral.” Its prime objective 
re-employment. Every big gesture confirms this: maximum work-week 
and minimum wage provisions for industry, a blanket code for bu 
nesses, 300,000 new government jobs in the C.C.C., ete. 

Some of these measures aim at immediate relief by transferring 
billions of dollars from thousands of safe-deposit boxes to millions 
of pay envelopes. 

Other measures look to the future: plant trees, improve roads, dig 
canals, build dams, modernize railroads, ete., in order that when this 
depression is over there will be less waste of national wealth and that 
the nation’s greater income will be more evenly spread among a happy 
people kept busy developing, making, transporting and sellings thing 
to one another, with fewer pirates and parasites to support 

Members of the so-called Brain Trust have laid emphasis on the 
creation of future employment. Best of all because practical, under 
standable and hence realizable by reason of ungrudging support! 

Of all creators of future employment research workers are the most 
effective. Everything in our present scale of living which differentiates 
us from Hottentots is the product of yesterday's Research. Most of 


what we shall wear, eat, live in, ride in, fly in, communicate with and 


play with to-morrow will have been the product of today’s Research 


Of all publicly maintained research institutions, the Bureau of 
Standards is the most useful. Much of America’s modern greatn 
due to its unheralded activities. New industries have been created and 
old ones re-vivified, by the fruits of its work. And now comes the new 
that hundreds of Bureau physicists, chemists and engineers are to 
denied a chance to continue serving as creators of employment. Other 
Federal research institutions likewise crippled are the Bureaus 
Mines and of Fisheries, and the Coast and Geodetic Survey. 


If drastic economies were the inflexible rule, we would not print a 
line of protest; but the “saving” is a million or so and this new 
comes on top of announcements that billions will be spent on the Nay 
and other public works ! 

What constitutes a more useful “public work” than Research 

Can it be that those who denied Secretary Roper’s urgent request 
for $450,000—less than the cost of making the blueprints for one 
battle ship—are of the opinion that a National bureau of standards 
just a butcher scale inspection office? What in the name of common 
sense is the idea of throwing out of work hundreds of this nation 
most useful work-creators as part of a program of putting dle men 
to work? 

Crippling the Bureaux of Standards, of Mines and of Fisheries is a 
stupid error. We hope that this error will have been rectified befor 
this issue of Instruments comes off the press in the middle of August, 
but it seems that there is a “blind spot’ which it will probably take 
months of effort on the part of friends of these Bureaux to correct 
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The old and the new, or ‘‘before and after’’ modernization. At left, a pasteurizer control cabinet just as received at the factory for repairs. Note that the equ 
sists of two old 12” case recording thermometers and two old air-operated non-indicating temperature controllers. At right, the same cabinet photographed 
Shipment to the brewery. Note that tie brewing company, instead of ordering the old equipment repaired, demanded (and got) the latest model combinatio ‘ 
and plate glass windows—so handsome that it still is ‘‘modern’’—and the diaphraoy 


controllers. Nothing remains but the nickel-plated bronze cabinet with slate panel 
motor valves on the pasteurizer. 


Modern Brewery Instrumentation §- 








By R. S. BLODGETT* rn 


NE of the oldest industries in the United States, 

dating back to early Colonial days, the brewing 

of beer, grew to a place of high rank among all 
food industries. In 1920 its natural growth was inter 
rupted by legislation, but today, after 13 years, brewers 
again find themselves permitted to supply the amber fluid. 
This revival comes at a time when any business activity is 
most welcome. A great deal of attention is being given to 
breweries and much hope is centered in them as prospec 
tive users of new equipment. 

Brewers have always been pleased to look on their in 
dustry as a scientific process. Their methods have been 
developed in the laboratory and they have sought to re- 
produce those methods in manufacture by the use of the 
best available equipment. The various processes have been 
guided by accurate measurements in scientific units. 

There is a considerable tradition among brewers. Prac- 
tically all of them still measure temperature in the 
Réaumur scale which is a relic of earlier days. But their 
traditions are not the kind that impede progress. In the 
matter of equipment they not only seek the best but have 
been factors in new development. 

Years ago, no cooling facilities being available, beer 
was brewed only in the winter months. The brewing sea 
son started up in October, whence the poem on “Golden 
Brown October Ale.” Being the first of the season, the 
October brew became the oldest and best. Today, with 
refrigerating equipment, there is no closed season for 
brewing. But these splendid cooling methods of today 
owe much to the brewing industry for it was because of 
their needs and through their experimentation that me 
chanical refrigeration was first developed. 

In a good brewery you will find a well equipped 
laboratory in charge of a capable chemist. In the brew 


Engineer, The Bristol Co 
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u 
house you will find the brewmaster a most : 
figure in the industry. These two work toget a 
ep enieeh ' pre 
in trying to apply the scientific results of the 

SU 


to the manufacture on a large scale. In trying 
plish this the brewmaster has long recognized 
of instruments to measure and guide his various 
In his office you will find thermometer ch 
record every brew as to temperature and tim: 
Beer is a cereal product. It is made of grail 
with hops, and fermented by yeast. The act 


t{ 


involves so many bio-chemical changes that a 
tion of it is necessary to appreciate the valu 
ments. Barley is the chief constituent. The first st F 
to convert this grain into malt. This is done by ) T 
ing an artificial germination by means of c! 
trolled temperature and humidity conditions. ‘| 
starts to sprout and thereby exposes the star 
converted to sugar. After this conversion has 
to the desired point the malt is thoroughly dr 
The degree of drying of the malt determines t! r 
the beer. Thus a very fine control is necessary at this ( 
point to produce the desired color in the fin vd 
Throughout this initial part of the process t t 
humidity and time are factors. Indicating, recording 
controlling instruments all have their value. 

In Germany nearly every brewery prepa 
malt from the barley. In this country very tew 
produce the malt. Malting is a specialized indus' ing 
ly centered in the middle west and supply 
breweries all over the country. 

The typical American brewery starts wit! 
The first process is to extract from it evervtl 
needed, in liquid form. This is carried out i 
tub and mash cooker. The malt is first screen 
ground very fine and mixed with hot water b) 








he equipment con 
aphed just before 
bination recorder 
id the diaphragm 
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gitators. The mash tub in which this is carried on is a 
ge covere -d metal vat so arranged that the ground malt, 
ot water, and cold water can be admitted as required. 
parallel to the mash tub is the mash cooker in which a 
«rtain part of the batch, with perhaps the addition of 
me other grains, is cooked. This is a pressure cooker 
ying steam and so arranged that the temperature can 
be closely controlled. 

This process is called mashing and is a batch process. 
The amounts of malt and water are carefully measured. 
femperature and time are closely checked. The quantity 
malt is weighed by automatic scales. The addition of 
water is manually controlled. Both the tub and the 


woker are equipped with indicating and _ recording 


thermometers. ‘Temperature control is now manual but 
automatic control is a future possibility. The final test on 
this is to determine the concentration of the extract which 
is done with a saccharometer-—a form of hydrometer. 

When the batch has been sufficiently cooked and 
agitated it is sent to the filters. Here the solid matter is 
removed and given a secondary treatment with hot water 
to recover any extract which may be left. This is termed 
sparging. The grain residue is then removed and sold as 
a by-product for cattle feed. The liquid extract which is 
called wort is now ready for the next step. 

The wort is now put into the brew kettles. These 
kettles are made of copper with a dome shaped top lead 
ing to an exhaust flue. Thev are built with either a 
iacket or a series of coils for the admission of steam. 
These kettles range in size from 50 to 700 barrels ca 
pacity each. A bank of large ones with their exteriors 
brightly polished present a very unique picture in the 
brew house. 

The wort is boiled in these steam heated kettles and 
during the boiling the hops are added to give the beer 
ts characteristic flavor and to aid in preserving it. This 
process, Which requires about 4 hours, precipitates the 
proteins, extracts the bitter principles and aromatic 
esters of the hops, concentrates and sterilizes the wort. 
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It can be seen that this brewing process must be clos 
ly regulated to secure a uniform product. The depth of 
the batch in the kettle is measured by a telegage and th 
required amount of hops is carefully weighed. Indicat 
ing thermometers are relied on by the operators and r 
corders maintain a te mperature rec ‘ord of the brew. Steam 
gages, both indicating and recording, are used to check 
the pressure of the steam at the kettle. The control of 
this temperature on present installations is manual. Auto 
matic control of the steam either by temperature or by 
both time and temperature may be used in the future as 
an aid to the brewmaster. 

When the batch is completed the wort is removed from 
the bottom of the kettle and the residue of the hops is 
filtered out in a compartment termed the hop-jack. ‘The 
liquid is carried to the wort or settling tank which par 
tially cools it and allows some of the precipitate to setth 
The wort is then circulated through the cooler. What is 
known as a Baudelot cooler is frequently used. In this 
equipment the liquid passes over the outside of a series 
of horizontal coils which are cooled by water or ammonia 
This permits aeration of the wort which is desirable but 
imposes the requirement of keeping the surrounding air 
sterile. When it leaves the cooler at a temperature of 
about 45” F. it is ready for the fermentation cellar. 

The cold wort first goes into the pitching vat wher 
the proper amount of yeast is added. Here we again note 
the importance of the chemist for it is under his direction 
that the yeast has been obtained from a pure culture ap 
paratus. The mixture is agitated and then put into the 
fermenters, which are large tanks usually of a size large 
than the brew kettle so that a single brew will be fer 
mented as a separate batch. These tanks in the earlier 
days were entirely constructed of wood properly coated 
so that the beer could not seep into the wood. Present 
day tendencies are toward metal tanks, either glass or 
porcelain lined or unlined. Contrary to some popular con 
ceptions wood does not improve beer in fermenting or 


The fermentation is a natural process which requires 


1. T. Indicating Thermometer 
R. T. Recording Thermometer 
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1. P. G. Indicating Pressure Gage 
R.G. Recording Pressure Gage 
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only the maintenance of favorable 
temperature conditions. It converts 
the sugar into alcohol with carbon 
dioxide gas resulting. This gas is 
collected and later used to carbonate 
the beer before bottling or racking it. 
Che fermentation period is for about 
one week after which the beer is 
placed in the aging tanks. These are 
similar to the fermentation tanks and 
here again the temperature is main 


tained uniformly. 


The cooling of brewing cellars is 
iccomplished either by the circula 
tion of a refrigerant through a series 
of pipes in the cellar or by condition 
ing the air outside and blowing it 
through. Another method used is to 
cool each tank individually by the 
circulation of a refrigerating fluid 
through a specially constructed jacket 
around the tank. With any system a 
liberal allotment of thermometers is 
necessary to guide the engineer in 
his task of maintaining the neces 
sary cool temperature. 


The period of aging the beer 
varies somewhat but the best brewers 
insist on 2 or 3 months. The aging 
process also permits settling. In 
earlier days this was required to 
clear the product. Today an adequate 
filter system is used to completely 
clarify it. After the beer is removed walls... 
from the tanks it is passed through 
the automatic carbonator where the carbon dioxide is 
returned to it. It then passes through the final filter and 
is ready to be prepared for distribution. 

Beer which is sold for draught is put into quarter bar- 
rels and half barrels. A barrel in the brewing industry 
is 31 gallons. These barrels or kegs are traditionally of 
wood. Inasmuch as wood is not essential we find metal 
kegs now coming into use. The filling of kegs is termed 
racking. This process of course includes the washing and 
sterilization by steam of the empty kegs before they are 
filled. This is much simpler in operation than is the bot 
tling process. 

Che bottling department is located in a building sepa 
rate from the brewery. A considerable amount of equip 
ment and labor is required to operate this. First the in 
coming bottles are removed from the cases. The cases are 
cleaned by hand and the bottles placed in the automatic 
washer. They are first soaked and then passed between 
hrushes which remove the labels and clean them. Next 
they are sterilized with hot water, then cooled and dried. 

(emperature control on these bottle washers is im 
portant. The bottle goes in at room temperature and 
omes out cold. In between it has been subject d to boil 
ng water. These changes cannot be too sudden or break 


From the washer the clean and cooled bottles are car 
ried to the automatic filling and crowning machine. Here 
they are filled with the cold beer and capped. By an end 
less conveyor they are now carried to the pasteurizer. 

Pasteurization of the beer consists in passing the bot 
tles through a hot water bath which brings the tem 
perature up to about 145° F. The purpose of this is to 
kill any bacteria which may remain and thereby check 
iny further fermentation. The temperature here is very 
critical just as it is in the same process with milk, and 
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A landmark of New York-—the Ruppert Brewery’s ‘‘hall of kettles’’ where visitors admire gleaming nm 
and instruments. 


for the same reasons. In both cases the temp: 
be brought up to a certain minimum to ac elen 
elimination of bacteria but too high a temp 
have the effect of impairing the taste or app 
the product. it] 
A usual type of brewery pasteurizer consists y 
rectangular shaped tank filled with hot water. 1 t a 
are slowly carried through this in suspended 
The water is heated by steam. Automatic cont t a 
water temperature by means of a valve in the 
regulated by a thermostat is usual. Both ind ng t 
recording thermometers are used on these 
with the bulbs installed through the side wa 
tion to the above a special thermometer ki 
raveling recorder is used. This is built in 
proof case and the sensitive bulb is inserted 
and the recorder is ke pt continuously circul itll g 
the pasteurizer. At the end of the day the 
moved and examined for any fluctuations 
temperature. As the bottles come out of th 
the pasteurizer they are sent to the labeling 
after which they are ready for distribution. 
In outlining the essential steps of brewing. 
has been made to instruments which are n 
might be used. In addition to those already 
many more may be included such as liquid zag 
on the hot and cold water supply tanks and g 
thermometers and temperature regulators 01 
tanks, as well as liquid meters to measure n 
beer at various stages but water in process 


brewery has a power plant which can use t! 
struments that an efficient power station req i 
a very large refrigerating plant is required a1 
tains possibilities for the use of many press Ages 


thermometers and automatic control of the ret 
(Continue 


ng metal, marble 


, ' 
" 
Y , 
( 
7 
; 
5. ] | 
0 
' ‘ 
\ 
} 
| 
\ i 
] 
_ 
or 
ee 
age A3 





Thermal Type of Overload Relay 

Fig. 30 illustrates a resistance type of thermal relay, one 
yew showing the relay set and the contacts closed, and the 
ther view the relay tripped and the contacts open. This is a 
very simple and inexpensive type of overload relay. The relay 
contacts are maintained in the closed position by a small pawl 
held firmly against the contact spring by a ratchet wheel, 
which is soldered to a stationary vertical shaft extending down 
into the heating element below. When the element carries an 
pverload current, it becomes hot and heats the vertical shaft. 
When the shaft becomes sufticiently heated, the solder melts, 
releasing the ratchet wheel and the pawl. Movement of the 
pawl removes the pressure from the contact spring, which flies 
hack and opens the relay contacts. When the relay trips, the 
magnetic switch opens and stops the motor. Therefore, no cur 
rent flows through the heater element, and in a moment the 
solder has cooled and set, so that the ratchet wheel cannot 
turn. The relay can now be reset by moving the reset lever to 
the right with the finger, which causes the pawl to press on 
the contact spring and close the contacts, and the immovable 
ratchet wheel holds the pawl in place until the next overload 
trips the relay. The value of tripping current for which the 
relay is set can be altered by changing the thermal element. 
Heating elements covering a wide range of ratings are avail 
able. 

The overload breaker which was shown in Fig. 1 operates on 
the ratchet principle used in the thermal relay just described 
This breaker is connected into the leads of small d.c. and a.c 
motors to give overload protection where magnetic switches 
re not employed and control is by means of snap switches or 
other manually operated devices that handle the motor current 
directly. Fig. 31 shows one of these breakers installed on an 
il burner, and in Fig. 32 the breaker assembly is shown with 
ut the enclosure. The motor current passes through the heater 
element, shown near the bottom, across the switch contacts at 
the upper left, then through the blow-out coil at the rear of the 
mtacts. Beside having a blow-out coil which creates a mag 
netic field to rupture the arc, these contacts are also equipped 
ith are shields. This breaker, although rated at 15 amp., is 
» compact that the enclosing sheet-metal box is only 21/, in. 
ide and 43, in. high. After tripping, the breaker is reset by 
means Of the knob on the front of the enclosure. A turn of this 
nob to the right closes the contacts, and the breaker again 
sready for operation at the next overload. 


Overload Breaker Design 
The development of compact, reliable overload breakers has 
me about as a result of the tremendous increase in the use 


Industrial Engineer, Allen-Bradley Co 





Fig. 31. The motor driving this oil burner is protected against overloads by means 
ofa small overload breaker of 15-amp. capacity mounted at the base of the motor 
enclosure. To reset this breaker for tripping, it is necessary only to give the reset 
tnob a short turn te the right. 


Control of Fractional-Horsepower Motors 
By F. L. SPANGLER* 


Concluded 





Fig. 30. Thermal type of overload relay. At the left the relay is set for operation 
and the pawl holds the contacts closed. At the right the relay has tripped and the 
contacts are opened. 


use of small electric motors for numerous devices designed for 


home and industrial use, and the realization that fuses, bein 
easy to tamper with, do not offer reliable protection. These 
overload breakers are extremely compact Their reliabilit 
gives a greater factor of safety to motor-driven machines that 
is obtainable with fuses. Since the tripping value of these 
breakers cannot be altered except by changing heater element 


and since they can be reset in a moment after tripping ithout 
the need of replacements of any kind, there is no temptation 
to tamper with them. 


The average time-current characteristic of this overlo 


breaker is shown in the curve in Fig. 33. With a 300¢ ove! 
load, the time of tripping is about one-third that when the 
overload is only 200%; and with a stalled rotor, resulting in at 


her re 


overload of about 600%, the time of tripping is furt 
duced by one-half. Ample time is allowed to bring the motor 
up to speed from standstill without the tripping of the breaker, 
but if the overload is sustained to the danger point, the breaker 
trips and opens the motor circuit. For 3-phase circuit 2 


breakers are used, one being located in each of two leads, 


thereby giving protection on all 3 phases. The thermal element 
used in these breakers are rated at their ultimate current trip 
ping values. For instance if the full-load motor current 
amp., a 5.5-amp. element is used if 11097 protection is desired 
Other types of protective relays are sometime nece iry to 
meet the requirements of certain installations. Fig. 34 sho i 


control panel especially designed for application to motor 
driven oil burners, and containing a temperature timing relay 





as well as overload relavs. The circuit diagram of thi tarter 
for a 3 phase motor is shown in Fig. 35. The magnetic vitch 
o 
s ; 
A , 
; 
+8 ] 
p 
p | 
aa ' 
2 
= 4 \ 
= é wlacTHT (OAo 
- on co Ce — on 
Fig. 32. View of the contacts and Fig. 33. Curve showing the average 


heating element of the overload breaker 
shown in Fig. 31. A blowout coil and 
arc shields extinguish the arc almost in- 
stantly when the breaker opens. 


tripping time characteristic of the over 
load breaker shown in Figs. 31 and 32 
The greater the overload, the shorter the 
time required for the breaker to trip 
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Fig. 34. Control panel 
consisting of a magnetic 
switch, temperature relay, 
and two overload relays, 
especially designed for use 
with motor-driven _ oil 
burners. 


closes and _= starts 
the motor when the 
makes 
contact, provided 
all safety controls 


thermostat 


such as pressure 
switches, low water 
vages, etc., are 
closed. If the oil 
burner fails to ig 
nite, the stack safety switch will not operate to by-pass the 
temperature timing relay. The temperature timing relay then 
trips, opens the magnetic starting switch, and stops the motor. 
On the other hand, if the oil burner ignites properly, the stack 
safety switch closes and by-passes the temperature relay. The 
magnetic switch, therefore, remains closed until it is opened 
by the thermostat. The temperature timing relay must be reset 
manually after it trips. 





Pilot Control 


The push-button type of control station offers a convenient 
means for remote control of motors when used in connection 

ith full-magnetic starters or starting switches. 

Whenever a carriage or other moving object overruns its 
limit, the motor driving the object can be stopped—and re 
by means of a limit switch which is tripped 
by the moving carriage. Limit switches are available for opera 
tion from a track or by rod, chain, or rope, or operation may 
be by weights or springs. Where the drift of the machine is 
l, switches of the snap-over type should be used, since 


versed if necessary 


smal 
these require a very small travel to cause them to operate. 
Some of these snap-over switches can be actuated by a travel 
is little as 14% in 

Where very quick stopping of the motor is desired, without 
dependence on friction brakes, the plugging type of limit 
switch may be used. This switch stops the motor by reconnect 
ing it for reversing and then opening the motor leads before 
the motor has time to reverse its direction of rotation. Where 
the inertia of the load is not great, this switch will stop a 
motor and its load in 1 or 2 seconds. 

With many pump installations provided with a magnetic 
switch controlled by a float switch, a try-out switch is pro 
vided, by means of which the magnetic switch may be operated 
independently of the float switch. Try-out switches are also 
sometimes used with motor-driven refrigeration machines and 
other devices controlled by 2-wire pilot controls. The try-out 
switch enables the equipment to be tested following its instal 
lation or to be operated in emergencies without dependence on 


the control 


dev ice 
BOILER 
ROOM 
THERMOSTAT 


LINE FURNACE 
SWITCH 


LOW WATER ANY OTHER 
GAUGE | >-WIRE CONTROL 








STACK SAFETY SWITCH 
or 


OTHER SAFETY DEVICE 









OVERLOAD 
RELAY 


TEMPERATURE 
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WVVVV 
MAAAA 
WWW 
(— « 


Fig. 35. 3-phase circuit diagram showing method of installing the control panel 
shown in Fig. 34 when used with the usual standard safety shunting controls. 
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Fig 36 shows a 
connection diagram 
for a magnetic 
switch controlled 
by a 3-way control 
switch which in its 
third position func 
tions as a try out 
switch. When this 
switch is in the 
“Automatic” or 
first position, the 
magnetic switch is 
opened and closed 
by means of the ac 
tion of the thermo 
stat. With the con 
trol switch in the 
“OTT” 


second or 











position, the switch a: si 10 
remains open irre agre OFF HAND ssi. 
spective of the ac a h 
tion of the thermo Fig. 36. Diagram of connection ne (b) 
stat. In the third starting switch installed with a try-out switch fo 
or “Hand” posi by-passing the thermostat control 
tion, the control i 
switch keeps the 
magnetic switch closed and the motor operates 
switch is in this position, but the high-pressure ( 
in the control circuit and disconnects the motor f 
by opening the magnetic switch should the pre 
unduly high. 

The float switch, Fig. 3, and the pressure switc! Fig 
though sometimes used for the direct control 
horsepower motors, can also serve as pilot contro 


connection with magnetic switches or automatic re 


starters 


Control by Light-Sensitive Cells 
For small motors operating electric light sigi ; 
beacons, and in other installations where the cont: 
turned on and off in accordance with the daylight 
photoelectric relay offers a reliable means of cont: 


lay is also being applied successfully to many oth 


; 


those mentioned. It consists of a light source, sho 
from which a beam of light is focused into a phot \ = 


; 


great change in intensity of this light beam upsets t | 
balance in the photo-tube circuit, causing a small 
flow. This current is amplified to sufficient strengt 


tubes to cause it to close or open a set of relay cont 


may be used to start and stop small motors by the « 
ing and breaking of the motor circuit, or for cont 
motors through an automatic starter, the pilot cir 


in turn is controlled by the opening and closing 
contacts. The photoelectric relay shown in Fig. 38 | 
ity of 10 amp. at 110 volts, a.c., non-inductive load 


fier tubes, transformer, and relay are enclosed in 
cabinet, and the photo-tube is attached to the end 


for mounting in any position desired. For outdoo1 
photoelectric relay and light source are provided 


tight enclosures. 


Photoelectric relays are used in connection with s1 


for opening garage doors, sounding alarms, oper 
for cutting wrappers, and for many other purpost 


interruption of the light beam by an automobile 


doors to open or close or a traffic signal to operate 


from a blaze may be detected before the sprinklers « 


and immediately the relay closes the fire doors and 


alarm. 





Fig. 37. Light source 
for photoelectric relay 
control. 

Fig. 38. Photoelectric relay with door open showing amplifying 
former, and relay. The photo-tube or ‘‘electric eye’’ which receives 
operation of this relay, is attached to the end of a cable connecting 
plifier and relay. 
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Flow Measurement 


. and Control 


By M. F. BEHAR! 


CHAPTER XXII—POSITIVE METERS 


(Continued) 
POSITIVE GAS METERS 
10. Bellows 
(b) Classifications (Concluded ) 


ther Classifications 
From the engineering viewpoint the most significant classification of bellows 
ters is according to the number of diaphragms and the number of measuring 
sambers : 
(1) A majority of the models available in this country (and the great major 
y of the meters in service) are of the two-diaphragm four-chamber type, with 
nartition dividing the meter into two “double-acting slide-valve engines.” See 
Figs. 23-75 and 23-80 to 23-85. This is the “Glover type.” All tin case meters 
nd most commercial models of iron case meters belong to this type 

(2) Placed on the market in 1910, Sprague’s two-diaphragm three-chamber 
type has only one stuffing box. Fig. 23-88 shows the No. 1A which its further 
jistinguished by having a rotary distributing valve. Sprague No. 5 meters, 

wever, although of the same two-diaphragm three-chamber type, have a 
Glover “D” cover on each of their three slide valves 

(3) The third type, now vanishing but still represented by enoug! 

n service to deserve mention, is the Tobey, an iron case meter with three dia 
shragms and four chambers. Its vertical shaft, on the center-line of the meter, 
ictuates a rotary distributing valve at the bottom of the central chamber and 
drives the register at the top, so that there is only one stufing-box in the meter 

(4) A fourth type would comprise various bellows meters with more than 
three diaphragms, but none of these appears to be of industrial interest 


, Ty t - 
1 meters 


Other engineering classifications of bellows meters, of interest because th 
re based on features that affect performance, are the following: 

A. By bellows action, into (1) “folding diaphragm,” (2) “rolling dia 
hragm™ and (3) “bending diaphragm.” Although there is a scientific basi 
for this classification, exact definitions have not been adopted 
the author that the whole matter has degenerated into a logomachy, each expert 
nsisting that the diaphragm leathers in the particular meter that he favors ar 
the ones that flex with most evenly distributed stresses 

B. By “positiveness” of displacement. Equally interesting in principle. The 

w German idea is to provide stops for exactly and adjusta 
travel of the diaphragm disks. Wonderful in theory, but high-grade Americat 
meters depending on adjustable tangents are just as positive in practic 

C. By type of valve. The recent appearance in this country of popp 
meters aiming at sharpness of admission and cut-off points has started t 
iscussions along this line.* Three types of valves are now in use: (1) Co 
ventional “D” slide valves, (2) rotating-cover distributing valves and (3) 
ppet valves. 


et-val\ 
cnn 


COMMERCIALLY AVAILABLE METERS 


(e) Tin Case Meters 

All of these are low pressure meters, rated at 2” inlet pressure with 
1 working pressure limit of around 14” (or around 0.4 lb gage). Ever 
it this pressure, most of them especially the larger indust z 
gin to show elastic deformations measurable with dial gages, and at around 

of water the bulging is noticeable and some of the affected parts may tak 

‘permanent set, altering the proof. Hence the importance of protecting them 
°y dependable pressure or vacuum regulators. See Fig. 23-74 


But fider N 

he r ha | j f 

cles in recent and t ( und H 
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A COMPLETE SERVICE TO INDUSTRY— 


Metering, Controlling and Regulating 
Equipment 


—METERS— 


BOILER METERS for recording 
combustion conditions and guiding 


boiler operators. 


RATIO METERS for measuring fuel 
andair to furnaces to guide combustion. 


FLOW METERS for indicating, re- 


cording and in- 
tegrating the flow 
of steam, water, 
sewage, air, gas 
and other fluids. 


RECORDERS for 
temperature, 
pressure, draft, 
speed and other 
factors. 





Fluid Meter 


—CONTROLS— 
COMBUSTION control to main- 





Control Panel 


tain steam pres- 
sure and com- 
bustion economy. 


SYSTEMS to 
regulate pump 
speed, reheat 
temperature, de- 
superheat and 
other factors. 


CONTROLLERS for 
rate of flow,pres- 
sure,temperature 
and other factors. 


—REGULATORS— 


FEED WATER regula- 
tors for feed water 
to steam boilers. 


PRESSURE regula- 
tors for heating and 
process services. 


DRAFT regulators 
to maintain the de- 
sired draft in fur- 
naces, kilns and 


small steam boilers. 


Complete information on 


any of the above Bailey 


—— 











see} 


Regulating Valve 


products will be gladly furnished upon reques? 


BAILEY METER CO. 


1041 IVANHOE ROAD @ CLEVELAND, OHIO 


INSTRUMENTS 


August 1933—Page 157 








MANUFACTURERS’ Note that the cases of “tin” meters are actually made of highest 
re eee 


steel sneets 


LITERATURE The characteristics of hese meters were outlined in Art. (a) 


be hls: depaiiieane sheet cnuathy. Wet compar din Art “(b): ratings were given in Art. (c) Th 
the printed matter issued by manufacturers. is purely descriptive of commercially available tin case regular 
Unless otherwise noted, any of the items discussion of special nodels being left for Art. (h) 
listed may be secured free upon applica- Tin case meters having originally been designed for house meter 
tion to the issuing firm. Manufacturers who he ; 
have not yet sent in their printed matter 
are invited to do so. 


I 


ing their principal application today, not only has their desig: 
] | a 

ardized but even engineering specifications laid down by all lar 

corporate purchasers echo one another in nearly every respect 


hangeable and look so much alik \ 





— i. 


ces have many parts interc 
\178 Industrial Instruments. Linde! ‘ 1 he ] ae 
t 


















































vey lemiiaeiis ma Madina: 4k “les cutaway views can only identified by a few gas engineers ar 
t tem] tur aus meters by none but experienced shop men. The various manuf 
Barnst y pressu -< 5 r } 
tipoint recording TRI only vie with one another in the way of materials, construction, 
yntrol vis ' ss ‘ aaa 
RRP ape Bet ‘eon etc. Important as are some “exclusive features” to engineers usi1 
DHI ind strictly industrial purposes, they need not be discussed criticall; 
|) ! humidit G10 1 ’ 1 1 4 “a 
oft T16 makers highly-detailed booklets are readily available. It may b 
tting thermor raft however, that tin case meters of recent and current manufact 
(714i ibsolute pressure rage ot qgial -~ 
type f iperchargers: TG2 liquid 50% overload for brief periods without appreciable injury and \ 
‘ pag OT! oven thermomete! - = Re i. | ' 
caeé “aietiacsamihie dedanaretiee” 2 tion of proof. This is true of ~ se made by meter works whose e1 
Negretti & Zamb Londor the quirements of industrial plants.* 
I gland ~ 
L179 Miero Switeh. Folder on snap 
tel equiring 0.004 in.-o ene 
ration. C. F, Burge Labora | se 
‘ New York ae 4 
\ls0 Hydraulic Tables ind othe 
lata lected from manv sources al 
nbled in 32-page Bulletin 25. Bald ry) 
Southwark Cor; Philadelphia Q- 
Als] Bleetrical inntrume nts. 20-page 0 
talk N 1S cover witchboard and 
i! struments of 1 ound rectansg 
horizontal edgewise ind illumi 
i-dial models brackets mult 
| hunt ind other iccessorit 
ite er-Smith Co., New York 
\isS2 Timing Device for Testing Watt 
hour Meters. 4-pagze descriptive bul 
etin. The Standard Electric Time Co BACK FRONT FRON : 


netield Ma 

\IS3 Small Transformers. Leaflet 
0576 on Type MT small transformers Fig. 2 
or furnace control, et Westinghouse 1g. < 
bole & Mfg. Co East Pittsburgh, Pa 





3-75. Operation of a Glover type bellows meter 











- S4 Battery Chargers, Leaflet 20570 These diagrams show the relative positions of valves and diaphrz agms at tl 
on Rectox full-w , yper-oxide rec- | - 
tification } a = A 4 “ne on 71 f cut-off viewed from outlet side. The tangent arm and crank reve 
( chargers Also seats 2057 " ' . , . RRy ‘4 
oh: Mackie Gunmer-abiik santas ol: (From the Am. Gas Ass'n handbook by G. A. Lane and W. A. Castor.) 
! nt of various designs and ratings i ‘ 
Westinghouse Elec. & Mfg. Co.. East I tive power that actuates the meter is the meter outlet, the 
Pittsburgh. Pa fleret nN pressur f the g te meter inlet ward, forcing t 
A185 L a Control, Leaflet 20579 nd tlet. No motior nt 
nm Photolux automatic control of arti } | exists. As tl av - e In Fig. ( : 
fi light. Westinghouse Elec. & Mfg ‘ me meiagacollacerepiasaasiaT aca He Nagas sentence : har sateen aca Sy 
) Kast Pittsburgh |’ n ft I position when both valves ar n dead Back valve (V3) } t 
A 1R¢ Motor Control. i iflet 20499 on nt r. Assur that the gas is turned I vhen tl ward stroke a t 
mbinat linestarters for squirre) valves and diaphragms che reiative f a a aC sige is 
ize and atm otor induction motor a Fig. A. 7 ial : met ne. Dae 
Leaflet ‘HOST on starting and speed through the port (Q) of the back valvi (Vap™ valve to the met t \ 
regulating rheostats for d.« motors the meter (O). The back diaphragm is ; Pig D sh 
Westinghouse Elec. & Mfg. Co., East pen to the pressure of the inlet gas. The ¢ . 
Pittsburgh | terir t t k diaphragr pushes it t rcing vy 
o - th n ¢ } k hamber through rf (QO) f 
AIS Thermoguard Motors. 12-page a a rag 0). 7 bh : a, 
lescriptive announcement of overload- (V} , . hear di 
ted motors. Westinghouse Ele« Pte ao ae ee ee des wag ree ee ; 
& Mfe. Co.. East Pittsburgh, Pa ce ee ieee lin ei ii snr le 
A188 Y Oxcitlography. D & T No { or Sp aes ; , 1 ; Sorte te tie 
D lative enstions are hext show! yaly T xt t 
! vements in Type PA auto- } F B l i 
: } Pg (V1) ( >} | 
eral D & r No 5 Oo " j t nd A f 
» @ns peratinge eath 1 i i P B P 
scope. Westinghouse Elec. & M : : ve (V) se 
Newark N J : a ar * 7 P . nter the front T} positions 
\189 Rheostats. Bulletin 1105 de sear ae + in Shee front diapbrace ee lled 
es new ring type 100-watt rheo- ILA OLE TOR TR er , denae watee wart (QO). me- tangent arm is rotated in a 
tat with dead” shaft construction aoe lee (2) oe lon ol Te eR -: te ill other positions of th 
Ward Leonard Electric Co., Mt. Vernon ect Boe a nta the hack dianhract . i 
N. ¥ sneer lerte t 


A1% Motorized Valves. Loose l 
letir ‘ devices for 
Temperatur 
R. 3 ied Although all tin case meters now manufactured in the U. $ 
ts rating and of the Glover slide-valve, two-diaphragm, four-compart 
sign, their development since around 1904 has proceeded along th1 
—" Solenoid Seanenas Veen tt different lines in response to more and more exacting requirements, ss 


i 4-way types a described it ; 


Bulletin 1032. W. H. Nicholson & C there are three slightly different sub-types, all standardized, des 





Wilkes-Barre, Pa “Ry san “On se — Laie age oF ee 
\192 Galvanizing Bath Control. Re- 'B . “A” and ‘C (this being the chronological order of their ri 
Oe es een eer een: Seeenere Some of the differences will be pointed out in the following des 
ntro myatem eeds & orthrup . = pean . 7 
Philadelphia, Pa | Fig. 23-75 shows the operation of any Glover type meter—tin 


Ais ater W ee See 38 the Ce at the simplified diagram shows “channels” from the inner measut 


Ww n ides also spe- th t x is , te - 
lized it struments. H. W. Clark Co bers C ‘diaphragm compartments’) to the valve seats. These are the 
Mattoor ll 
A194 F ine Wires. 12-pag oklet She may not be t of meters made by other companies. 7 
lists Is etall ribl ns . foils . r nr t< and r represented in t hr } ce t 


Baker & C Ir Newark, N. J 
(Continued on Page 160) 
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s” (formerly called “pockets”). The lower horizontal partition, carry 
valves, is generally called the “table” (its official name “valve 

x The space between the table and the upper partition in the diagram 

nts the “valve box,” which in actual meters 1s a small gas-tight com 
tment enclosing the valves. In all Glover meters—both tin and iron—th 
le space above the valve table is called the “gallery.” In tin case meters 
(other than special “test meters” with hand-holes) it is only accessible by 
ng the soldered top plate—a point well worth bearing in mind wher 
ysical properties of the metered gas vary. Ordinarily, though, this tam 

»r-proof construction is unobjectionable. 

With the top removed from a tin case meter, the distinctive designs of th 
n A and C types can be seen. First, note in Fig. 5 that three other chan 
els are shown in cross-section: two are marked O and one is the V-shaped 
space between the valves and under the table. The two channels marked 

the 


we the two branches of one Y-shaped outlet channel; the central one is 


et or “long” channel. Next examine Fig. 23-80 (American Meter Co.'s 


meter). This is a typical B meter. Note how it corresponds to Fig. 23 





a - 


Fig. 23-80 


+ 


a general way, though the valves are set at 90 to each other. Next, 


mine Fig. 23-81, the American Meter Co.'s C type viewed from above, 
te how the valve box enclosure includes the inlet channel. | 
ind C types, the valve box and inlet channel ar 
the valve table, whereas in the B meter the inl 


inder side of the table. 


n 
one-piece anc located a 
et channel is soldered t 
The principal differences, however, are that the new C 
vider valves and channels than B and A meters of corresponding ou 
dimensions, and that it also has double-extension (true “bellows”) diaphra 


1 
meter has n 


that size for size and weight for weight, its capacity is approximately 150% 


that of the A meter—which, by the way, has a slightly 


the B, Examples (all American Meter Co.'s meters) : 


treater capa ity 


Meter 30-B 6-C 20-B! 25-C ( 
apacity, cu. ft. per hour 600 600 450 250 150 
Weight, Ib 46 > 33 33), 122 

eight, in 26'l% 1934 22 34 é 


Tin case meters find many applications in industry. Most engineers sit 
take them for granted, knowing that they can run 10 years without atten 
ind give little thought to their maintenance until repairs are nec 
the fun begins” 
<rape the paint off the solder seams, apply an oil flux, run the solder off, 


essary 


for, in order to get at the mechanism, it is necessary 
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hove 
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Maximum W.P.--Dial type 
Maximum W.P.--Mercury type 2000 Ibs. 


INSTANT 
KNOW LEDGE 


of your flow conditions 
with the 


Mi 
5 
L 


FLOW 
INDICATOR 


Dial-type Flow Indicator 


Dial and Mercury column ty pes... These 
Indicators are applicable for indication 
of flow-rates of water, oils, chemicals, 
air, gas and steam under wide range 


of conditions. 


250 Ibs 


Both types used with MJL Orifice and 


Flanges...Write for complete literature. 


MOREY & JONES, Lid. 


Manufacturing Engineers 


923 So. Hemlock St., Los Angeles, Cal. 














GRAVITOMETER 


A new device .anew method now 
makes possible the accurate determination 
of specific gravity of gases by correcting 
automatically for variations in both atmos 
pheric pressure and temperature Thus lab 
oratory accuracy is obtained readily under 


actual production conditions. Bulletin E-2] 


mailed on request. 


AMERICAN METER COMPANY 


Measurement and contr ras, O Steam, Air and Liqu 


keramissuan 1496 


METRIC METAL WORKS ERIE, PENNSYLVANIA 





INSTRUMENTS 
August 1933—Page 159 











anne phn “ws Res neg eae carefully follow a complicated routine which has almost be 

nd portable combustion test set Bul much er to icnd tin case meters for repairs to the manufa 

hie the ae egiitesd ve ~" Me yas companies shops 

non-technical t ‘ TI Hays Corp . 

Michigan City, Ind (f) Pressed Steel Meters 

nies fetelee te ae bes Developed since the world war, especially for industrial service, t N 
1 cate f the « ‘te lin are only made in fairly large sizes but are “accurate from pilot ligh : 

a nie eee (at 10” water inlet pressure—not 2” which is the tin meter | 

bit? Chronometer Valves, 4-pas: capacity flows at maximum allowable pressures which are 50 or 

sulletir 2 describes new Improved 


es Sone cliadinia Wemeteiiher oun are ruggedly built, are bolted throughout (no solder), and ordina 
; + . 1 1 
tutomatic control valves. De repairs can be made bs industrial plant maintenance men. They 
Louis, Mo ; and much less bulky than even the C type of tin case meters of 
\19S Smoke Indicators, A pocket ratings but not unc Hs similar working conditions 


olde on cross-flue optical devices and 
ous nstruments Ess Instrument 
or Varkersburs W. Va 
\199 Mieroscopes. 6-page Bulletin 
S on a new chemical microscope 
ilso lt-page Bulletin No. 9 on wide 
field binocular microscope with many 


new rccessories D>) Leitz, Ine., New 
York City 
\200 Geophysical Surveying. 8-page 
Form 33 on the portable “Metallo 
7 of Dr. Gerhard Fisher. Metallo- 
ope Sale Co., Los Angeles, Calif 
\201 Resistors. Bulletins 11, 19 and 
: ire now bound as a 20-page booklet; 
Ohmite News" for June-July contains 
technical article on increasing milli 
immeter range; Catalog No. 9 describes 
rheostats and resistance units. Ohmite 
Mfz. Co., Chicago, Il 
\202 Frequency Equipment. 4-pag: 
Lulletin 17 describes a new frequency 


ALEI 


monitor and a new frequency meter 
i-pa Bulletin 26 describes a new fre- 
juency converter Int Broadcasting 
Kquip’t Co., Chicago, Il] 

L203 Universal Optical Bench. \ 
nove ‘ me age is described in an 
S-page bulleti thus titled. R. Fuess 


New Fark City 
\204 Time Switch. Bulletin and card 


be new tim switch which runs 

ter current fails. Walser Automati« 
Timer Co., New York City 

A205 Ground Testing. 4-page Bulletin 

0 describes latest Meeger” line 


James G Biddle Co Philadelphia 

\206 Colorimeters, 12-page List 200-S 
1 ribes Hellige-Dubosq large and 
inior models horizontal and micro 


lorimeters. Hellige, Ine New York 


\207 Fluid Meters. 16-page Catalos 
kei-2 describes Westcott orifice meters 
l page Bulletin E-16 describes integ- 





ting orifices meters and flowmeters To llustrate the 17,500 cu. ft N » 170C tin meter we Ins 1430 . 
Ame ric in Mete T Co.'s Metrix Me t i] 5 pressed steel meter wi i I a I iXIT in iT a ity I a] VU } 4 i it LY 
Works. Eri« Pa kK It this 30.000 cu ft is the register 1 idir y red ed to 4 ~ 4} F 

\20S Pressure Control, 4)-pagwe Cata- en 1 “ . 

ar. ring ras at 5O Ib pressurs \ N x ite ft S 1 st t t 
RG-1 describes “Reliance” line of iring gas at ID pI Ire F ess teel met 
‘ grulators American Meter Co is the ,UO cu. Tt. tin meter, 1t.e., wit 1 U-gage connected to inlet and 
x l 11 } ~ j 1 > 
New York drop carefully maintained at exactly 0.5, we find that it passes not 30, 
\209 Gravitometer. 16-page Bulletin cu. ft. per hour of 0.60 gas tne 
Ike-21 d cribes new continuous-recor d- t : 5 . , : . 
ng instrument for gas. American Mé In other words, pressed steel meters, though frequently select 


Co.'s Metric Metal Works, Erie, Pa _ : — . . £5 ] | 
, : ssure WO ave a special ld ¢ their « whic nay Db t AS 
\210 Densitometer. Folder on “lyc- pressure N rk, have A te ul Nie it lel! wh Vv hich Ma) 


nograph” continuous-recording instru- industrial large-volume medium-pressure field. To quote a firm of I 


ment for liquids The Hays Corp : aoe TI 
Michigan City Ind engineers: Aan 
\211 Furnace Atmosphere Tester. 6 i unable to buy the more expensive types of large volume meters, 
I) re 1 let o odel . co s ; +} } ‘ ] 
pas bul in on Mi del RZA mbusti- obtain accuracy n ‘ eaper types. A sle that it 
ble gas analyzer. Bacharach Industrial , 1 1 1 1 ' 
anyone and if repairs are necessary they can be made by any mechani 


Instrument Co., Pittsburgh, Pa we : 

\212 Furnace Atmosphere Control. The , oper: ating principle is similar to that of the tin case metet 
An 18-page bulletin assembles data on , l an ~d 1+} } i. : ] waka 
Askania svstems for furnace atmos Same nomenciature is used, aithougn the arrangement and pro} 7 
phere and temperature control. H \ different ; 
Brassert & Co., Chicago, Il. 





> , , 1 , , ‘ aN 

\213 Seopometry. Folder on Exton Fig 23-82 shows the Emco Large Caps city meter (Pittsburg! 
lunior str é t or color 1€ ic ri wiliienee ‘ T nanan wae » ¢ eho sroahl » ls « 
rhe we Mme a agg ps Pcpllons yg = Aa Page Meter Co.). Narrow when is the most noticeable feature (the ma! 
Lomb Optical Co., Rochester, N. Y that “several can be * laced side by r side in the floor space former! 

\214 Noise Meter. An 8-page mimeo- ; ‘ . nailed . 
washed’ balielin Gtsemenas & uartnbie by one meter of smaller capacity ~ and is achieved by valves 
noise meter. E. E. Free Laboratories stead of at 90°. Fig. 23-82A brings out the “closed top” whereby t 
New York City ] } ] 

\215 Psychrometric Chart. H. W flag arms and tangent links are not expose d to gas, so that the 
Carrier's useful chart, reproduced 14 adjusted by merely removing the oval register plate on top of the 
wide n 2 colors, with explanations ‘ ‘ 

(* er Eng. Corp Newark, N. J ~ 
x) Iron Case Meters 

\216 Levibond Comparator. 4-paxg: g) = 
le Mii = aa eae ae anita Aiea PS ET er ie ee a 
bulls on @ new form of comparato Ability to withstand high pressures (up to 500 Ib in some mod | 
for colorimetric de } | 
r ns. The Tit distinctive characteristic of the meters we now come to, and d 
fore. SSS ie: Bee. principal industrial field. Originally, though, cast iron meters wer 

\ i E bectrical lnstrun . : | 

ndensed catalog gives specifications chiefly to meet the natural gas industry’s demand for outdoor m 

1 Cambridge instruments Cam 1 1 dives 3 
; standardized industrial designs will be taken up, precision and ot 


bridge Instrument Co., New York City : 
\218 Radiation Pyrometers. 16-pag: models being dealt with in Art. (h). Even within these topical limit 
‘ambridg' : , , 
ity to be found many different meters (because iron case meters are 


ita t on lat 


Instrument Co 
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the Glover type but in other types mentioned under “Classification’’) 
J te descriptions would require some ten pages; the following descrip 
qs, restricted to type examples of three makes, may 
portant field. 

Note that some “iron” meters for low and medium pressures are actua 
| 


. pressed steel or have pressed steel front and hack plates 


rt do Justice to this 


Fig. 23-84 






American Meter Co.'s “‘Ironcase’’ series.—Fig. 23-84 is a cut-away view of 
the smallest size, the 5-B which has a maximum hourly capacity of 370 cu. ft 
t 2” drop. Note the slide valves set at 90° and other resemblances to tin 
case meters. The principal difference is that the body (including tabl 
partition, outlet channel and both diaphragm channels) is cast ‘in 
The other parts of the case are the front, the back, the top, the index box and 
the hand-hole disk (for a tapped hand-hole located at the center of the top t 


1 


ermit observing and adjusting the action of the valves and the:setting of the 


> vertical 


tangent). Medium sizes, up to the 60-B (capacity 18,000 cu. ft.—expressed 
t 4 oz. base—at 250 lb) are similar in design but the barrel is larger in pro 


rtion to the valve box. Large sizes (and two medium 
ind 35-B) have the valves set parallel and side by side g 
recent, ingenious, valve mechanism requires a greater number of bearing points 
than the conventional action, but the angular motion of working parts is les 

so that wear is actually reduced—and the valves are always in time with 
the diaphragms. All Ironcase meters with this new valve action have Alemite 
brication from the outside to stuffing boxes and bearings. The largest stand 
rd Ironcase can pass 90,000 cu. ft. (expressed at 4 oz. base pressure) at 

gage pressure; weighs less than half a ton and measures 41” high by 30!%4 
ide and 30144” deep. 

Pittsburgh Equitable Meter Co.'s “Emco Large Capacity’ Iron Meters 
Each of the three sizes of these meters is made in four outer casings, for 
75, 100, 200 and 500 Ib pressures. The two larger sizes are made in both 

“crank type” and a “gear type” of valve mechanism, the former being of 
nore or less conventional design and the latter with parallel side-by-side valves 
iven by a recently developed action (which, however, cannot be selected 
where the gas to be metered is dirty or is likely to corrode the precisely 





\ ' Reeording Counters A Chrono- 
graphs, \-| eut le 
? ale Caml d 
\ re City 

\220 Bakelite Information, 

lt T¢ ire ! t ! tant 
3 ‘ te Corp New \ , Cit 

\ Photoelectric Cell. 4 

lt ey “a ] ( 
Co lt Camdetr N } 

\ Lubricant, [ul 
1 i vraphite Ache ! () j c 
Port Hurot Mie! 

\ Instrument and Apparatus Sup 
ports. | i sulletir ind & 
(blueprints) Bulletir >» de 

! marneti« idaptable 
len ¢ \ than Ma 

\ 1 Midget Relays. 

tir 130) Midget M 
with circuit diagrat nd ceonta 
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A 22 Vitrohm Rheostats 
eontinuous adjust nt Bu 
nd LOD ind | tat | 
t } ta t } 
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t Fractional Horsepower CGenar 
Motors. 4-page | etin de } 
tr otic 


! ind } icterist 
leet Co., Scher tad N. ¥ 
\227 Photoelectric Relay. 4 
letir GEA-17 d ribe 
use (rene! Kleectrie C 
N. ¥ 
\228 Motor Starting Switches. 
bulletin GEA-1I761 de ribe } 
tics and ipplications, Gene i 
trie Co., Schenectady, N. ¥ 
A229 Automatic Control. 
brondside entitled \ ‘ 
the New Dea The | bor GC 
bore Ma 
A230 American Brewery Meters 
the title of a 4-pa tit no} 
meters brought it b | 
iS Buffalo, N. ¥Y 
\231 Switehboard Lnastruments. 
ecatal GEA-!1 g d ! 
izula I 1 t 1 ! 
ire { i 
nag daa ! 
nd otine 
Electric Co.. Schenectad 
\ Sag Meter. * 
bulletin ! new Kup} 
Amer ! \ ? ( H 
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\232 Sen Surface Temperature He 
corder. 1 ‘ illetin Ny ‘ 
y | L, lor I 1 
\ | Hot Roller Thermometer 
T?S de he t , ‘ , ; 
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i te I H. H. ] I 
lel] P 
A238 Solenoid-operated Valves 
Bulletin 633 ex , F 
ferent model 7 
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Two-inch Bourdon Gage 
The Foxboro Co. 


XCEPT for its small size, this ne 

“Model DH” dial-indicating pres 

sure gage resembles the industrial 
instruments of this class and is not to 
vw confused with miniature gages which 
vive a rough indication rather than an 
ccurate measurement. Limit of error is 
i% of seale range Accuracy guarantees 
ire the same as for the makers’ larger 


instruments. Pressure-responsive element 


is a full-length Bourdon spring, mini 





mizing multiplication (and consequent 
errors ) ind making possible i scale ex 
tending over 270° of are. Drawn brass 
case and ring with buffed nickel finish 
(buffed brass or chromium finish op 
tional) Top, bottom, left or right side 
connection. Dials with black background 
and white block figures, or white back 
ground and black figures. Plain, t ipered 
pointer makes the 2” gage easy to read 
Ranges from 0-15 Ibs./in.2 to 0-300 Ibs 


> 


in is well as 0-30” mercury vacuum 
° * ° 


Motor Speed Control 
General Electric Co. 


FFICIENT operation at variable 

speeds of a synchronous motor, by 

means of a new type vacuum tube 
control, was demonstrated in the G.I 
test laborateries at Schenectady — to 
\.1.E.E. delegates last May. The equip 
ment demonstrated consists of a 400-h.p 
motor and 18 Thyratron tubes. Power is 
fed into the bank of tubes directly from 
i 4,000-volt line. The tubes convert this 
power into different frequencies before 
it is delivered to the motor. This varying 
frequency in the current results in vary 
ing speeds of the motor. “The tubes, in 
changing the frequency of the current, 
perform the function of a commutator,” 
explained Dr. E. F. W. Alexanderson. 
“The grid control makes it possible to 
start with full torque from stand-still 
ind to operate the motor at any desired 
speed without wasting power in resis 
tance. Much engineering work is. still 
ihead of us. However, I feel that this 
development points the way to a new era 
in the electrical industry, in which many 
important functions and power trans 
formations will be performed by vacuum 
tubes. The motor demonstrated was 400 
h.p., and the efficiency of the frequency 
converter 981.% 
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machined parts). Interch 
r 


characteristic of this line 


angeaDuity, however, 1s the 


Thi iter casing consists of 


t 


ry 


tnree 
1 


which has a vertical partition, the cover and the index piatk 


specified pressure-resistance. The measuring mechanism—diay 
tangent, valves, etc., all assembled on the “valve plate’—sl 

as shown in Fig. 23-85. It usually takes less than half an hi t 
mechanism with another, for the meter body need not be tort 
ind the fact that one man can carry the mechanism of a lar 


up or down a flight of st 


] - 1 
ingly incurable habit of 
cessible places. Each diap! 


and to a small movable ~ 


a ring of U cross-section 


distributing the bending 
The largest size has an 


basis) of 0.6 gas at 500 Il 


” 913 


ures 3444” x 2914” x2 





Sprague Meter Co.'s 
three-compartment type v 
bring out the distinctive 
all channels are cast-in 


inner pan” 


uirs solves some of the problems caused 


setting bell 


1ragm leat 


} 

1 

n per sq 
” +] 

4 witn 


ws gas meters down in 


























a feature worth mentioning 





“A T ype These meters are of the tw 
with a rotary distributing valve. Figs. 23 


features, but the sectional view does not 


cy 1 
These chant 





\rn 





+ the peculiarly-shaped white-metal valve seat, Fig. 23-87. The glass valve Brewery Liquid Meter 
++ Fig. 23-86, does not rotate wheel-like, but executes a rotary oscillating a ee 
motion over the ports of the seat, being driven by tangent crank (3), ECENT progress in desig: 1. 
89. The hole at the center of the glass valve fits over th pin of the struction of positive liq meter 
crank and the pull is exerted in the plane of the sliding contact sur has resulted in what is announced 


; p4 »>Q } \ b r t r “Du { to sf na ra ! 
os minimizing uneven wear. Fig. 23-88 brings out the shape and method ge te . 
er: 1 Z aS : = 2 : sd. passing ose of the old-time bee meter 
‘attachment of the seamless diaphragms, whereby condensation cannot a ised before prohibition.” Th tati 


te but drains by gravity. The diaphragms, marked with year of manu positive displacement member 
are clamped between the flanges ot the castings, with oiled paper made of hard rubber but of a cor i 
T | to iIninyur DY t] * alcoho ry J t 
preventing leather-to-metal contacts. There is only one stuthng box, ion uninjured either 


skets 


- | iter. Maximum error at) norma 
ere the register drive shaft passes through the top casting. In the newer ' 0.5%: at 1/20 of cavacit: 
4 4 ad ee ** 1 , > I y . 
dels, adjustments of crank angle and of “speed” (diaphragm stroke length) 20%. Three sizes are available, 214, 3 
be made from the outside by means of a long socket wrench inserted ind 5 bbls. per minute maximun 
‘through a hole in the side of the center casting to turn either of two square aye nai - < . ve 
BUMS izes, and with either “ITN BOO of | X 
ad adjusting SCTEWS. 200" bbl vertical reset di = 1 ai 


This type of Sprague meter is only made in comparatively small sizes, with meter with totalizing counter 
urly capacities of 315, 575 and 654 cu. ft. of 0.6 gas at 5” inlet pressure e © ¢ 
ad 1.7” differential. At 50 lb inlet pressure (the highest for which these 
eters are made), these capacities would be approximately four times greate1 Improved Tape-Rule 
The Lufkin Rule Co. 
, NTREMI compactne | ee 








uneter. In addition to the usu 


- whieved in the newest 1 
2s Lufkin tiryoe rules, the ‘Ari 
Doge) | _— — i 6-ft. measure nich elyul 
2 z a \e a ind has a staink teel case | i a 
<4 im - e 





























t t : 
= os ‘ i i Ing in inches and ixteenths, one 
wasp tee re OF ae! 1 = = Pe \ ilable with engineers’ 1 rklit 
ee ce a ES ee Se oe sae Ss, ss 
Sl. an Cie a ae re = Bi ’ Tas Fy @ ¢ ¢ 
BE le [ i! ei i¢ “ia: gow a ° ° ° 
We |,'| wectlizcatescteaoctnge | a1 li Five-inch Dial Thermometer 
Bi a Te me s,| lel! +i C. J. Tagliabue Mfg. Co. 
Hi 27 oN re EVELOPED for equipment 1 
i | Spat u j P {| : facturers who demanded a 1 a 
yo AA INS +4 j TP erately priced brut dependable 
7o : | : rir 3 ai dial-indicating thermometer, thi re 
67 1 lg a | 1 2) 15 instrument ha been brought out ou 
pa - - f ey lis black Bakelite ease, black dial with whit 
————— —=\ GE | yraduations and white pointer the latte 
| — = - oo a j ictuated by a bronze bellow through 
,| i t ry } Vibration-proof mechanism. Si range 
—_— oe 7 Pat + 4 ri | ire st indard, the lowest LO to 65°] 
4 i - Abb ind the highest 200 to 335°R. Br 
a mt SE bal ly teel bulbs are available in two let 
) fl a) re ain aicaied ind with either plain or pe thread 
“Ye 4/° ’ p union connection 
0 /° TB 2 +e e 
o\ eae aaayeen eee ¢/2 ok ‘ Hid 4 "NT 8 T m 
ey Spr/ ' aera | ype U" Testing Set 
oN he | i Be Leeds & Northrup Co. 
o 9 8) 
ho i 9 { i PECIALLY designed = for Tee 
<——3o— 4. -e—— #4 its Fault i communication — cire 
t lesting Set No 130 i ‘ 
s W heatstone bridge hich ¢ 
Fig. 23-91 used for me uri conductor resi 
for Murray ind Varle now te 
vhen expressed on the 4 oz. basis, but as explained in Art (d) there are identifying fault wires it 
limits to the combination of high differentials and high meter speeds alien i ag te Shoe “ 


™ ’ . . y ~ 1 

Similar outwardly to the foregoing, the Sprague No. 5 iron meter 1s like meter. peaictance 1s. 250 ohn ee 
: } ; heo ee ‘on encitivity at lenat ai 

vise of the two-diaphragm three-compartment type, but it employs three slid econds; sensitivi | 


val ? , ee PY : r ( ti ) 
ilves, driven as shown in Fig. 23-90, and it is larger: 1540 cu. ft. of 0.6 ga ~ ‘ 

-~" ind r se 1 : ‘ ) ircul currel el hy 
t 5” inlet pressure and 1.7” differential; weight, 170 lb; maximum pressure, 

cs 

Ih 


The Sprague “Dreadnought” is a modified Glover type, of 373 cu. ft. ca “3 





acity at 1.7” differential. The central vertical partition, characteristic of the le - 
lover } - ment” similar 1) i f ata Tas 
wer type, is shaped to accommodate a “main movement’ similar to (1) 1n SNe | oy 
g. 23-89 and likewise adjustable from outside “ phe Loy | Vy] 
| a a es 
The Sprague No. 20, Fig. 23-91, is both the newest iron meter (1933) and O+——_——_-F = 


} . ee. . . : 
¢ largest, having a maximum hourly capacity of 200,000 cu. ft. (4 0z. basis) a pot 


‘maximum pressure which is 75 lb gage. At 4 oz. pressure and 2” drop, its “HIF BL AS 1] ft 

ipacity is 32,000 cu. ft. It is a modified Glover meter with side-by-side “D™ a LJ \ AS | S 
3 valves driven through gears from cranks connected to the centers of the dia Ne et 

phragm disks; and with the central partition shaped to accommodate this crank beste) veo “fie Lit. _f L 


action which is adjustable from outside. Dimensions, 42”x32”x57” high m 
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Automatic Weigher-Filler 
Toledo Scale Co. 
ANUFACTURERS of small 


metal products, such as_ nails, 

clips, and pins can achieve revo 
lutionary results through use of this 
improved weighing and automatic filling 
device, it is claimed. This device will 
easily weigh as high-as 1,000 1-Ib. pack 
ages an hour to an accuracy of ?, ounce. 
All drafts are net weighings, the weight 
of the container not being included in any 
part of the weighing operation. Breaking, 
cutting, and crushing of the commodity 
ire practically eliminated. All operations 
ire error-proof, because of electrical in 
terlocking against inaccuracies due _ to 
mechanical fault. If desired, the prede 
termined net weight can be easily and 
clearly marked 


quickly checked 


on a 





chart at any time during a run, by 
pressing a button and with but a slight 
pause in the operation. A vibrator feeder 
and a pre-weigh hopper on a predeter 
mined-weight scale measures out to with 
in a small percentage of the total load. 
Material is automatically dumped into 
the final weigh and dump hopper, where 
another vibrator feeder sifts-in material 
to the exact weight desired, and then it 
is automatically discharged into the 
container. While sifting is going on in 
the weigh-and-dump hopper, preliminary 
weighing operations are being performed 
in the pre-weigh hopper. All operations 
of filling, cutting off, discharging, for 
pre-weighing and final weighing are in 
terlocking 


© @ 


Photo-Electric Color 
Matcher 
Westinghouse Elec. & Mfg. Co. 


ORTABLE and comparatively inex 
pensive, this perfected device for 
; 


matching colors is arranged to com 


pare samples at 3 points of the visible 
spectrum without analyzing spectral dis 





INSTRUMENTS 
Page 164—Vol. 6 


tribution. It may be used in iny position. 
In general, it is intended to be placed on 
the samples to be compared or its posi 
tion reversed so that samples may be 
placed on the aperture for comparison. 
Kither light or dark samples may be 
tested, the sensitivity of the unit allowing 
the matching of even very black surfaces. 
Brilliantly colored surfaces, however, are 
within the range of the instrument. Con 
dition of surface—dull or bright—does 
not cause errors. The power supply is 
operated from a 110-115 volt, 60 cycle 
source, though batteries may be substi 
tuted. A rectifier tube and filter circuit 
provide plate and grid voltages for the 
matching circuit which consists of a low 
grid current amplifier tube, photo-tube, 
coupling circuit and sensitivity control 
The meter scale has 2 sets of graduations, 
0 to 20 with 10 at the center on each, 
so that it may be read in the usual way 
or inverted. 

The optical system comprises 4 major 
parts: the lamp, a set of color filters, a 
lens and mirror, and an_ integrating 
chamber. The phototube is the common 
unit between the optical and electrical 
systems. The lamp is the standard con 
centrated filament type and is run at 
low voltage to insure long life. The 3 
color light filter permits comparison at 
blue, green and red points. The lens and 
mirror bring the light rays to the sam 
ple, and the white integrating chamber 
brings the rays to the photo tube, which 
has a spectral response characteristic 
such as to give excellent operation with 
the lamp source. A 3-position color screen 
permits comparison to be made between 
a sample and a standard in each of 3 
bands of the spectrum, blue, green and 
red. In comparing a sample with a stan 
dard, each band of the color screen is 
used. Comparison consists of identifying 
the sample as “lighter,” “darker,” or 
“matching” the standard in each band. 
(Original form described in Instruments, 
Feb. 1932, page 54.) 
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Portable Type Fisher 


Metallascope 
Metallascope Sales Co. 


Y using a novel balancing method 

and circuit design, complete stabil 

ity is effected in this port ible geo 
physical device adapted for shallow but 
rapid surveying for pockets and other 
ore bodies. The forward unit radiates a 
high-frequency field, half of which pene 
trates the earth below. When the instru 
ment is carried over ground in which 
there is metallic ore, pipes (or buried 
“treasure”), the operator hears a loud 
signal in the head phones. The action 
depends on counter-currents induced in 
the buried metallic body by the high 
frequency radiation from the oscillator 
unit. The field set up by the counter 
currents distorts the radiated field. The 
resulting unbalance shifts the neutral 
plane away from the receiving loop 
(rear), thus causing the signal. The 
response is much greater for metallic 
bodies which have been buried and in 
contact with the earth for some time 
than for newly buried objects. A large 
ore bed is easily detected, not so much 
because of the actual amount of metal 
present but because the metallic par 
ticles disseminated through the ore body 
make it a better conductor than the sur 
rounding matrix. The response of the 
Metallascope is dependent on this dif 
ference in conductivity as well as on the 





depth and the size of the 
intensity of the radiated 
ipproximately with the 
depth in dry, non-condu 
highly mineralized ground 
it decreases at a much gre 
average conditions, stock 
has an effective limiting de) 
and model No. 20 of 20 
models are available for de 
eral hundred feet, but they 
pert engineering 
readily portable. The 2 
weigh 22 Ibs. and 27 Ib 
Dimensions are 22” by 52 
entirely self-contained 


service 
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The ''Minuteminder'' 


Walser Automatic Timer Co. 
NNOUNCED as “the 
most convenient bel 
on the market,” this 
60-minute maximum range 
run when not in use. As soor 
has been turned clockwise 
ment to desired timing 
starts running and drives | 
ter-clockwise. When pointer r 





bell rings and clock stops. D 
ringing depends on how far 
been turned to right. Thus, t 
ring (6 seconds) after a ti 

8 minutes, turn pointer all th 
or 60 and turn it back to 8 
uteminder” can be hung on 

is a bench timer. 


@ * . 

Photographic Temperature 
Recorder 

Negretti & Zambra 


O one questions the ir 

a mercury-in-glass 

certified by 1 govern! 
It is from such a thermomet 
new Photographic Temperat 


obtains records on a stand 
film. The record consists 
defined shadow photographs 
thermometer, t ke n auton 


determined intervals. Or 















) 
>rature 





the re rd is of 5 days’ duration with 
ly intervals, 15 days with 83-hour in 


wrvyals and one month with 6-hour in 
terval 


The thermometer is 
jotted frame attached to a 


mounted in a 
light-tight 


»etal box housing a small, short-filament 
electric bulb. The light from the bulb is 


Jlimated by means of a rectangular 


ens so that a sharp image, free from 
vrallax error, is obtained on the film 


ich comes in actual contact with the 
raduated face of the thermometer stem. 
4 special type of stem is used, resulting 
» shadow photographs similar to camera 
otographs of the thermometer. A spe 


> contacts at l-, 


| clockwork makes 2 
,. or 6-hour intervals, one contact flash 
y the lamp, the other subsequently op 
rating a small electric motor which ad 
nees the film for the next exposure. 
yey cells furnish the requisite energy. 
The whole is self-contained and capable 
f being shipped. Crate dimensions, 22” 
18” x 19”; total weight, 100 Ibs. Prin 
pal application, refrigerator cars and 
legal evidence value 


shipholds; reason, 


{ records. 
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Pre-determined Volume 
Liquid Meter Device 
Ralph N. Brodie Co. 


UTOMATICALLY measuring off 
any liquid quantity from 1 to 1,000 
gallons, the “Brodie Quantrol” 
makes it possible to load and meter any 
number of tank-trunk compartments sim 
taneously. It is said to have exceptional 
merit when used on “long-hose” fuel oil 





PREDETERMINING 
QUANTITY 
CONTROLS 


must fre- 


driver 
juently be out of sight or too far away 
from the metering dials. The “Quantrol” 
sattached at the outlet of a liquid meter, 


deliveries where the 


s illustrated, and is actuated by the 
peration of the meter. 


© @ 
Transmitting Oil 
Pressure Gage 
Negretti & Zambra 


N aircraft and other applications ex 
posed to cold, oil pressure gages he 
altogether unreliable when the 
iin the gage line “freezes.” This new 
instrument employs a non-freezing liquid 
the capillary between the Bourdon 


come 





spring and the ingenious diaphragm case 
(which is bolted directly to the oil pump 
case by means of a special hollow stud) 
The principle is 
gram. Not only 
at all times the 
pump, but if the capillary should break 
there 
flexible container 
on itself and seal off 


ipparent from the dia 


does the gage indicate 


true pressure in the oil 


would be no loss of oil’ as the 
would simply collapse 
the oil. 


* e 6 


CO, Recorder-Indicator 
The Hays Corp. 


EMOTE mounting minimizes lag in 
the operation of this new combus 
tion equipment, its COs 
section being located near where the soot 
filter extends into the last 
boiler, while the 
wherever the fireman can 
The Orsat principle is used, a 
being 


analyzer 


pass of the 
instrument is placed 
best see it 
continu 
ous stream of flue gas drawn 


rapidly and samples being automatically 
~ 2 


Multi-Position Temperature 
Control Device 


Automatic Temperature 
Control Co., Inc. 


ONTROLLING the temperature of 
an industrial where the 

heat requirement is subject to wide 
variations, varying periods, is a 
problem often presenting major difficu! 
ties. Designed on 
a correct principle, 
the new Type 305 


pre WESS 


over 


unit is to be actu 
ated by an intru 
ment having 5 sepa 
rate contacts r 4 


either side of the 


normal setting, or 
the equivalent, which 
can be obtained 
through the use of 
available relays. 
Through a 
positive limit switch 
each 


simple, 


intermediate contact 


extreme 


arrangement, 
extreme low and 
instrument has 
that on 


these contacts, following 


between high 
contact in the actuating 
2 definite 
making one of 
a drop in temperature, the valve open 
ing (and hence the resultant fuel sup 
ply) is greater than when the same con 
tact is made following a rise in tempera 


valve positions, so 


ture. With this control system, it is 
possible to assure a fuel supply more 
consistent with the fuel demand. Type 
305 is practically independent of tim 


lag conditions and is therefore able to 
make the necessary adjustments to keep 
within narrow limits of the 
under changing 
With this unit, it i 
control without 
valves are set for 
than i 


a furnace 
setting 
time lag. 


control condi 
tions of 
possible to get 
“hunting,” 
a much wider operating 
practical with other multi-position con 


close 
when the 


range 


. 7 


nalvzed at regular inter s Reeordi 
pen and indicating pointer hold their 
positions after each analysis, « nit 
only when the CO). content of the thie 
gases ch inves In idditior to the CQO 
recorder-indicator, the manutfact er 
nounce also a 38-pen instrument i 
trated) which records overtire ! 
flue-vas temperature on the ‘ 
chart with the CO. record 





7 * 
trollers. It thus fills a gap between the 
conventional 2 or 3 position controler 
ind the complete balancing controller. It 


will funetion a i unit one or. more 


valves, a damper, rheostat or other re 


ulating equipment to one of 2, 3, 4, 
or 6 predetermined ind adjustable 

sitions. Fuel and air \ es havir it 
lar flow characteristic nd individ 


maximum and minimum adjustments « 
be provided for use vith Tvpe 305 ¢ 
With valve openir et for de 


troller 





3—Selective Ful 
1—Reduction Gear 


1—Air Valve 
crum Stud, Main Operating Lever 
Unit; 5—Reversible Motor; 6—Fuel Valve 


2—Control Switch 


sired fuel-air ratio, this ratio 
tained throughout complete trave f 
ilves which operate lmoultaneot 

in unison without prin or 


tion linkage. Our illustration 

Type 305 unit with 2 ilve The 

ire made in 8 sizes ith rated pr 
end of main operating lever, of 3 

125 Ibs ind P00 Ih re pecth r 
motor h.p being 1/30, 1/15 | 
\ useful feature is the ability to 


the fulcrum stud, thus permittis 
ittendant to move the main oper 
lever vith attached Live to 


convenient! 


ired position. This i 
starting up a furnace, and n 
tional the 


valves for the air line 


need for b 
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CO, Regulators for Beer 
Dispensing 
Air Reduction Sales Co. 


N the extensive research program 
which led to the de velopment of this 
new “8500 Series” COs Regulator, the 
primary iim was to combine excellent 


regulating characteristics with minimiza 
tion of maintenance costs. Correct regu 
lation is obtained by departing from pre 
vious pT ictice in the following respects: 
The valve action is controlled by a self 
damping lever; and the high pressure 
passages minimize “pre cooling,” thereby 
eliminating sudden variations under nor 





mal operating conditions. The main 
causes of regulator valve seat failure 
have been eliminated through the use of 
i fine glass wool dust filter in the inlet, 
ind of new principles for ensuring seat 
ilignment and accommodation. Strong 
forgings give ruggedness to the simple 
pressure control mechanism. A depend 
ible safety valve protects the regulator 
igainst accidental excessive pressures 
Outlet cut-off cocks (1 or 2) may be 
closed when the regulator is not in use 
so as to prevent beer and foreign mate 
rials from being forced back into the 
reculator. With two outlet cocks, the 
new regulator may be employed for 
simultaneously supplying the pressure for 


two barrels 


* ” + 


Edgewise Thermometer 
Negretti & Zambra 


ITH its “vertical-edgewise” cast 
9” high and 21,” wide, this new 
instrument combines easy read 
ing and compactness The thermal S\ stem 
is mercury-in-steel, with heat-resisting 
teel bulb permitting the measurement of 
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temiperat 
I 


acting coil spring. Principal ipplication, 


Diesel engine exhaust temperatures, the 
illustration showing the arrangement of 
6 thermometers, the pointers ot wht 
ire all in a horizontal line when the 
6-cylinder engine is working properly 


© ¢ 


Junior Model Hellige- 
Duboscq Colorimeter 
Hellige, Inc. 


Tl first glance this new instrument 


ippears to be a colorimeter of 


the Duboseq pattern but of un 
usually small size. The real novelty, how 
ever, consists in having the cups move 
simultaneously in opposite directions. It 
no longer IS necessary to set the solu 


tions in cups at any particular liquid 


@ ° 


X-Ray Fibre Spectrograph 
Adam Hilger, Ltd. 


ESIGNED by W. T. Astbury, 
b.A., Textile Research Dep't, Unis 

of Leeds, this new instrument 
makes possible the study of the be- 
havior of all types of fibres, « eo. wool, silk, 
cotton, hair, etc., under a variety of con 
ditions, such as tension and humidity, thus 
yielding important information on the 
effects of processing or of wear upon 
textile materials. With its accessories it 
provides a complete equipment for X-r iN 
fibre research. The stand is fitted with an 
engraved stainless steel triangular bar 
1) on which are mounted the camera 
holder (6), X-ray collimator (3) with in 
terchangeable apertures (10) and adjust 
ible centering pin (2) for which a pro 
tective cap (9) is provided. A subsidiary 
stainless steel bar (4) with bracket (5) 
ittached is provided for mounting the 
various accessories. X-ray photographs 
may be taken on either plates or films, 





ures up to 1200 ] . nd center 





depth; in fact the 
graduated in mm 
divisions which sho the 
liquid depths, from 
tration of the unknov 
rectly in terms of the ki 
ire computation errors 
the proper liquid dept) 
meter cups Is idjusted in 
pinion is placed betwee 
for each cup platform 
chanical balance makes f 
eration, delicate balancir 
fields and exact idjustm 
columns. ‘The one-piece 
been newly designed thro 
new optical system ha 
cement or reflecting silver 
of the 2 light paths. The « 
the half-fields is invisible 
focused. Judging from 
uccessories, this “junior” 
used for quite a great n 
ent purposes 


\ 7 e 


is both types of camer 

vided \ rotatable sector de 
can be fitted to the camer 
parison photographs to be 
necessary for detec Ing 
changes in the fibre lattice 
sories supplied include: 

shield (43); radiation filter 


nd a set of collimating 


ilso the following not 


Miu 






























American or European Plan—Complete Garage Facilities | 



















ON THE OCEAN FRONT 


She Breakers 


ATLANTIC CITY, 















Extraordinary Reduction in Rates 








AS LOW AS 
Without Meals With Meals 


$5.00 Daily Per Person 








, $2.50 Daily Per Person 
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Hot and Cold Sea Water in all Baths 











ANY TWO DAYS, SUNDAYS 
AND HOLIDAYS INCLUDED 





@ TAXI FARE FROM BUS TERMINAL OR R. R. STATION 
TO HOTEL. 


@ BEAUTIFUL ROOM WITH BATH AND SHOWER. 


@ THREE DELICIOUSLY PREPARED MEALS IN THE BROZ- 
TELL DINING ROOM. 





@ ORCHESTRA SEAT TO A CURRENT BROADWAY SHOW 
HIT. 


@SPECIAL DINNER IN THE FAMOUS GREENWICH VIL- 


LAGE BARN FEATURING LEADING BROADWAY STARS 
IN A SPLENDID FLOOR SHOW. 


HOTEL BROZTELL 


27m Street AT 5TH AvENuUE- NEW YORK 












Modern Brewery Instrumentation 
(Continued from Page 154) 

processes. ‘The temperature of the hop storage room is 
important and some breweries use a recording thermom 
eter there. Electrical instruments may be used to check 
up motor operation. Automatic counters are used to count 
cases on the belt conveyor. In addition to all instruments 
used in the operation of the plant there are those which 
the laboratory requires, which includes standards for 
checking thermometers, hydrome ters, and pressure gages 

Brewers in resuming operation after 13 years find 
themselves confronted with conditions somewhat changed 
Their product is very heavily taxed, therefore in order 
to sell it at 
down the cost of manufacture. It appears that the pub 


a popular price it becomes necessary to keep 


is going to be very discriminating in its preferences, and 
with competition very keen it will be necessary not only 
to make good beer but make it uniformly good. Eeonor 
in cost of production and uniformity of the product must 
the refore be the bre wer's goal. The S¢ require ments also 
exist in every food industry. Some of the methods and 
equipment that have been developed in the past 13 year 
for other food industries will be of value to the brewing 
industry. Instruments have played an important part 
with most food industries and the breweries will find 
many new instrument developments available to then 
With their traditions of seeking the best equipment th 
will take advantage of the best of today. 







An Interesting Set of Antique Weights 


now in the possession of ¢ Fred Sauereisen, president 


the Technical Products Co., of Pittsburgh, was brought to thi 
country from Germany where his grandfather, a practicing 
physician in Jena, used it. The weights are of brass, cup-shaped 
to nest within one another and within the brass case of plea 


ing design. The unit of measurement is equal to ipproximatel 


17.5 grams. The set comprises an 8, 4, 2, 1, 1%, 44, 14 and 
while the empty case itself weighs exactly 16 of these unit 
Markings: on each weight, a coat of arms; on the case a car 


non (probably the brass founder’s hall-mark 
shown in the corner of our illustration 


ind the yin ) 


° ° e 


Regulator Companies Change Name 


The Mason Reg — Co., of Boston, and the Neilan Co., 
Ltd., of Los Angeles (subsidi iry of the Mason Co.), have con 
solidated. The name of the new company is the Mason-Neilar 
Regulator Co. The engineering, 
partments of the individual companies have been combined 
1190 Adams Street, Boston. F. K. Morrison, former sales mar 
ager of the Mason Regulator Co., and Dougles H. Annin, chief 
engineer of the Neilan Co. for several years, will both continue 
in similar positions in the new company 

This union brings under the Mason-Ne:'an trade mark a cor 
plete line of pressure and liquid level regulators a ‘ 
compensated instruments for controlling pressures, temper 
tures, rates-of-flow and combustion 


manufacturing and sales cde 
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With 
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Published monthly by the American Institute of 
Physics in collaboration with the Optical Society of 
America and the Association of Scientific Apparatus 
Makers of America. 

Includes, beginning January, 1933, Editorials and spe- 
cial articles on recent developments in physics; also 
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SEE OUR EXHIBIT AT 


The CENTURY 
OF PROGRESS 
EXPOSITION 


CHICAGO 
JUNE 1-NOV. 1 


IN THE HALL OF SCIENCE 


considerable portion of our exhibit is devoted 
A to an unusual variety of Precision Instru- 
Industrial 
There are, among others, instruments suitable 
for accurate linear measurements, optical anal- 
yses, time recording, and general Physical and 
Chemical Research. 
We shall be pleased to have you visit our ex- 
hibit and will gladly demonstrate any of our in- 
struments upon request. 


THE GAERTNER SCIENTIFIC CORP. 
1201 WRIGHTWOOD AVE., CHICAGO, U. S. A. 


Research Laboratories. 














Type 602 





Incorporated 1918) 





RAWSON 





RAWSON ELECTRICAL INSTRUMENT CO. 
CAMBRIDGE, MASS. 

BRANCH OFFICE: 91 Seventh Ave., New York City 
Mid-Western Rep.: Earl N. Webber, Daily News Bldg., Chicago, II. 


GREIBACH 


7 «& bp.¢c. Meters 


Will Duplicate Thermal Meters 
up to 20000 cycles with much 
less energy consumption 
BUT 
Can read a few Microamps or 
Millivolts and will withstand over 
10000% overload on lower ranges. 


TRUE RMS READINGS 
Send for Bulletin 602 

















MERCURY VAPOR 


INTENSE LIGHT 


SHORT FLASH jjght 


CAMBRIDGE A, 








regularities, 


LAMP ery can 
normal 

by means of the Edgerton 
stroboscope. The 
the mercury 
vapor lamp allows this to 


Contactor 


The Edgerton Stroboscope 


FOR SLOW MOTION STUDIES 
OF HIGH SPEED MECHANISMS 


TUDIES of hunting, vi 
. bration, and other ir 
in rotating 
and reciprocating machin 
made 


under 
conditions 


intense 


Let us tell you more be done in full daylight 
about this remark- 
able instrument. Ad- ‘De 
dress the General PRICES 
Radio Company, Cam- . 
bridge, Mass Lamp and Power 
Supply $290.00 
a Motor-Driven 


55.00 


GENERAL RADIO COMPANY 


MASSACHUSETTS 








JEWELS 


Home Office and Factory 
T renton, N J 








for mechanical 


Diamonds, Rubies, Sapphires, Agates 





purposes 


JEWEL BEARINGS for INSTRUMENTS 


Meter Jewels and Pivots 
Complete assemblies made to meet any requirements 


Diamond and Diamond Pointed Tools 
for Every Purpose 


Sapphire Wire Drawing Dies, Contacts, Nozzles, etc. 


AURELE M. GATTI, Inc. 


America's Largest Jewel Manufacturers 
“Six Generations of Experi 
TRENTON, N. J. 

inch Factory 


Guayama, Puerto Rico 
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iron and 


ADE for regulation purposes to control 

the supply of any high or low tempera- 

ture liquid, air or gases, etc. Can be op- 
erated by hand or automatic controls from 
pressure, temperature, vacuum, volume, flow, 
etc. An eighth of a turn on the lever opens or 
closes the valve. Front nut on end of stem can 
be tightened or loosened to adjust valve for 
temperature of the steam or hot liquids the 
valve is operating on. Valve can also be ad- 
justed for capacity from the outside. 

It is the longest-lived regulating or control 
valve made. There is no seat or disk to wear 
out from wire drawing. This valve is self- 
grinding and also can be reground without the 
use of any tools or without removing it from 
the line. 


bronze, cast 


DEFENDER Adjustable Regrinding Chronometer Valves 


2” to 4” sizes; screw or flanged end types; steam 


DEFENDER AUTOMATIC REGULATOR CO. St. 


high temperature steel. 

At the right is the special valve with the 
front clevice adjustment suited for stoker and 
fan engine or steam turbine control. Can be 
operated by Defender Hydraulic or Electric 
Damper Regulator, etc. 


At the left is the plain type made up with 
by-pass and mounted in a vertical pipe line 
with a Defender Model B electric pressure 
regulator strapped onto a 
and operating the lever on the Chronometer 
Valve. This Electric Control can be supplied to 
operate from pressure, temperature, 
etc. and is by far the most sensitive small-size 
quick-acting Agents wanted 
everywhere. 


vertical pipe line 


vacuum, 
regulator made 


Louis, Mo. 




















































































BRISTOL'S 


FREE VANE ° 
Recording Y 


ABSOLUTE 


PRESSURE 
Gauge 


ain OPERATEL 


RECORDER 
CONTROLLER 












BRISTOL'S 


VAPOR TENSION TYPE 
THERMOMETERS 


Class 
fe 


RECORDING 
Cc ONTROLLING 


INDICATING 


BRISTOL'S 
HUMIDIGRAPH 











CHANCES ARE 
the solution is here 


WHENEVER you are up against a tough mea- chances are you may find here the very idea 


surement or control problem, one that seems or method you are looking for. 


to defy every effort towards a solution, here On Request. No Obligation. 


THE BRISTOL COMPANY, Waterbury. 
Offices: Akron, Birmingham, Boston, Chicago, 
New York, Philadelphia, Pittsburgh, St. Louis, 


Conn. 
Detroit, 
Francis ) 


is a suggestion that may help you. Consult 
these new BRISTOL’ The 


YY BRISTOL'S 


REG U.S, Pat. OFF. 


Denve r 
San 


Branch 
Los Angeles, 


S publications. 





PIONEERS IN PROCESS CONTROL SINCE 1889 

CATALOG 16031: BRIS- CATALOG 4001: BRIS- CATALOG 1011: BRIS- CATALOG 1204: BRIS- CATALOG 1603-2: BRIS- BULLETIN 413: BRISTOLS 
TOL’S Process Cycle Control’ TOL'S Free Vane Air Oper- TOL'S Direct Reading Abso- TOL’S Indicating, Recording TOL'S Electrical and Mechan- Humidigraph or Direct Read 
A step coordinator, operay ated Recorder Controller. The lute Pressure Recorder. Gives and ControllingThermometers, ical Operation Recorders. In- ing Relative Humidity Record 

tion timer and production pac’ newest development in temper- accurate chart record of vacuum Class 1k Vapor Tension Type. dispensable instruments that er. Reads percentage relative 
. the function of which is to ature and pressure control in- automatically corrected for bar- The products of over forty-four assist not only in production humidity directly. Shows at « 
repeat with wnerring accuracy struments. Gives precisely the ometric variations. Self-com- years continuous research, de- control, but in time studies. glance the trend of humidity 
those ideal conditions that con- control which the temperature .puting and self recording direct velopment and improvement, which develop the best methods. condition. Gives a permanen 


tribute to efficient operation 
nd a quality product. Auto 
matic Process Cycle Control 
makes possible a degree of 
regulation impossible with 
hand manipulation, elim- 
1ates irregularities of the hu- 
man factor, and guarantees 
economy, speed, quality and 
product uniformity 


or pressure record indicates. In- 
corporates perfected sensitive 
actuating element of the popu- 
lar helical tube type that for 
over forty years has been accep- 
ted by industry as the standard 
of accuracy. 


in pressure absolute. Adjusted 
for temperature chariges. Ac- 
curate over entire scale. Sensi- 
0d to the slightest fluctuations. 
Easy to ee Fundamentally 
simple 7 provides consis- 
tent performance. Rugged con- 
struction insures long fie. 


these thermometers are accepted 
throughout industry as the 
standard of accuracy and sensi- 
tivity. They possess the marked 
simplicity, sturdiness, and prac- 
ticability you like to find in in- 
struments for every day shop 
use. 


Electric Operation Recorders 
chart the occurrence and dura- 
tion of an operation. Mechan- 
ical Operation Recorders record 
the extent of motion of any ap- 
paratus and the time when the 
motion occurred. Counters 
totalize the number of times an 
Operation occurs. 


record for future reference 
Simple in construction. Pos 
sesses novel vapor 
hygroscopic element 
designed to assur 
accuracy. Elimina 
calculating, hum: 
water, fan, wet ar 
etc. 











